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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a storage 
medium dealing with a high density tendency and to 
provide its manufacturing method and manufacturing 
device productively manufacturing such a storage 
medium. 

SOLUTION: The storage medium is constituted so that a 
recording layer 2 is formed on a sheet like substrate 1 of 
thickness 0.3 mm or below formed with a rugged pattern 
on its surface. This recording medium may be made a 
so-called flexible disk also, and may be stuck to the 
substrate having rigidity each other. This recording 
medium is formed by holding the sheet like substrate 1 
of the thickness 0.3 mm or below between a stamper 
having the rugged pattern on its surface and a press- 
contacting roll, and transferring the rugged pattern to 
the sheet like substrate 1 by heating press-contact. The 
recording layer 2 may be formed after the rugged 
pattern is transferred, and may be formed beforehand on 
the sheet like substrate 1 before transferring. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The record medium with which it comes to form a recording layer on the sheet-like substrate with a thickness of 0.3mm or 
less with which the concavo-convex pattern was formed in the front face. 

[Claim 2] The record medium according to claim 1 characterized by being 70% or more in the field whose above-mentioned recording 
layer is an optical recording layer, and whose light transmittance of the above-mentioned sheet-like substrate is the wavelength of 
300nm-800nm. 

[Claim 3] The record medium according to claim 2 characterized by the above-mentioned sheet-like substrate consisting of a 
polycarbonate. 

[Claim 4] The record medium according to claim 1 with which the above-mentioned sheet-like substrate sticks on the substrate which 
has rigidity, and it comes to unite it. 

[Claim 5] The record medium according to claim 4 characterized by sticking optically the sheet-like substrate with which it is the 
optical disk substrate with which the optical recording layer was formed, and the optical recording layer was formed through a 
transparent interlayer, and making into multilayer structure the substrate which has the above-mentioned rigidity. 
[Claim 6] The record medium according to claim 5 characterized by the above-mentioned interlayer being a pressure-sensitive 
pressure sensitive adhesive sheet. 

[Claim 7] The manufacture approach of the record medium characterized by putting a sheet-like substrate with a thickness of 0.3mm 
or less between a front face with La Stampa which has a concavo-convex pattern, and a sticking-by-pressure roll, and imprinting the 
above-mentioned concavo-convex pattern to a sheet-like substrate by heating sticking by pressure. 

[Claim 8] The manufacture approach of the record medium according to claim 7 characterized by forming a recording layer on a sheet- 
like substrate after imprinting a concavo-convex pattern. 

[Claim 9] The manufacture approach of the record medium according to claim 7 characterized by forming a recording layer on a sheet- 
like substrate beforehand. 

[Claim 1 0] The manufacture approach of the record medium according to claim 7 characterized by heating above-mentioned La 
Stampa to temperature higher 5-60 degrees C than the glass transition point of a sheet-like substrate. 

[Claim 1 1] The manufacture approach of the record medium according to claim 7 characterized by setting the temperature of the 
above-mentioned sticking-by-pressure roll as temperature lower 5-80 degrees C than the glass transition point of a sheet-like substrate. 

[Claim 12] The record-medium manufacturing installation characterized by having a sheet-like substrate send means to supply a sheet- 
like substrate continuously, La Stampa which has a concavo-convex pattern on a front face, the heating stage which above-mentioned 
La Stampa is laid and heats this, and the sticking-by-pressure roll which sticks the above-mentioned sheet-like substrate by pressure to 
above-mentioned La Stampa. 

[Claim 13] The record-medium manufacturing installation according to claim 12 characterized by building the electromagnetic- 
induction heating coil into the above-mentioned heating stage. 

[Claim 14] The record-medium manufacturing installation according to claim 12 characterized by preparing the refrigeration unit 
which cools a sheet-like substrate below to a glass transition point in the latter part of the above-mentioned heating stage. 
[Claim 15] The record-medium manufacturing installation according to claim 14 characterized by establishing [ La Stampa / two or 
more preparations and / these ] the conveyance means which carries out sequential conveyance from a heating stage installation 
location to a refrigeration unit installation location in above-mentioned La Stampa. 

[Claim 16] The record-medium manufacturing installation according to claim 15 characterized by the above-mentioned conveyance 
means being a conveyance belt. 

[Claim 17] The record-medium manufacturing installation according to claim 14 characterized by preparing recording layer membrane 
formation equipment and a punching press behind a refrigeration unit, and performing continuously a series of processes from the 
imprint of a concavo-convex pattern to punching. 

[Claim 18] The record-medium manufacturing installation according to claim 14 characterized by performing the imprint of a 
concavo-convex pattern after recording layer membrane formation equipment is formed ahead of a heating stage and a recording layer 
is formed in a sheet-like substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate of the shape of a sheet with thin thickness further about the record 

medium in which the recording layer was formed at the manufacture approach and a manufacturing installation. 

[0002] 

[Description of the Prior Art] The optical recording medium and the magnetic-recording medium are known as an audio signal, a 
video signal, and a record medium that records the various information on other further. 

[0003] Among these record media, further, in the so-called discrete mold hard disk etc., the so-called compact disk and the so-called 
erasable magneto-optic disk, a phase change disk, and when data information, a tracking servo signal, etc. form detailed irregularity 
patterns, such as a phase pit and PURIGURUBU, in an information recording layer, it is recorded. 

[0004] And with the optical disk, the injection-molding method is widely performed as the formation approach of an information 

recording layer of having these detailed irregularity pattern. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, enlarging the numerical aperture of the optical lens for recording or reading 
densification being quickly advanced in the field of the record medium, and narrowing a track pitch, shortening record wavelength of 
light and shortening the shortest pit length, and information, piling up an information recording layer and considering as multilayer 
structure, sticking disks and considering as double-sided structure, etc. are examined. 

[0006] Although these are embodied as a result of amelioration of optical system, a driving gear, etc., development of an exotic 
material, improvement in industrial engineering, etc., on the other hand, a thing with each severe precision is required increasingly. 
[0007] For example, although there are record / playback technique by the blue laser which short-wavelength-ized record wavelength 
as a leading means for densification, buildup of the lens numerical aperture of optical system, etc., the diameter of a spot of light must 
be extracted small and an objective lens must be brought close to an information recording layer. 

[0008] This invention aims at offering the manufacture approach which can manufacture the record medium which has a property 
corresponding to densification with sufficient productivity, and a manufacturing installation further for the purpose of offering the 
record medium which can respond to the above-mentioned densification. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the record medium of this invention is characterized 
by coming to form a recording layer on the sheet-like substrate with a thickness of 0.3mm or less with which the concavo-convex 
pattern was formed in the front face. 

[0010] Short- wav el ength-izing of a laser beam and buildup of numerical aperture are required for improvement in recording density, 

and it is necessary to perform record and playback of a signal to it near the front face of a record medium as a result 

[001 1] This is clear also from the relation between the numerical aperture NA of a lens, and the thickness of a substrate, and the 

wavelength lambda of the laser beam used for record and playback and the relation of numerical aperture NA. 

[0012] 

f=D/2 NA>WD f: — focal distance D: of a lens - effective diameter NA: of an objective lens - numerical-aperture WD: of an 
objective lens — an objective lens the working distance depth of focus == (NA) 2 skew tolerance **Iambda/(NA) 3 thickness 
non uniformity tolerance **lambda/(NA) from four or more relational expression The densification more than the former is considered, 
and at least 0.75 or more numerical aperture understands [ 0.3mm or less, then ] that the thickness of a substrate is good, in order to 
make it an objective lens not collide with a substrate. 

[0013] Since the record medium of this invention is characterized by coming to form a recording layer on a sheet-like substrate with a 

thickness of 0.3mm or less, in the case of an optical recording medium, it can respond at high NA-ization, for example. 

[0014] Moreover, in the case of a magnetic-recording medium, thin-shape-izing and lightweight-izing are possible to densification and 

coincidence. 

[0015] By the way, if it is going to fabricate the reinforcement of a substrate by the injection-molding method when it is in cube of 
thickness at proportionality and is made thin with the thickness of a substrate at high NA-ization for example, various problems, such 
as deformation by the poor imprint of a pit or a groove, buildup of the birefringence by the molecular orientation distortion of resin, 
orientation distortion, or thermal stress distortion, will generate it. 

[0016] Then, the manufacture approach of this invention and the manufacturing installation were proposed. That is, the manufacture 
approach of the record medium of this invention puts a sheet-like substrate with a thickness of 0.3mm or less between a front face with 
La Stampa which has a concavo-convex pattern, and a sticking-by-pressure roll, and is characterized by imprinting the above- 
mentioned concavo-convex pattern to a sheet-like substrate by heating sticking by pressure. 

[0017] Moreover, a sheet-like substrate send means to supply a sheet-like substrate continuously, La Stampa which has a concavo- 
convex pattern on a front face, and above-mentioned La Stampa are laid, and the manufacturing installation of this invention is 
characterized by having the heating stage which heats this, and the sticking-by-pressure roll which sticks the above-mentioned sheet- 
like substrate by pressure to above-mentioned La Stampa. 

[0018] It becomes possible to manufacture the record medium which may be satisfied with adopting these manufacture approach and a 
manufacturing installation of properties, such as imprint nature and a birefringence, also when a sheet-like substrate 0.3mm or less is 
used with sufficient productivity. 
[0019] 

[Embodiment of the Invention] Hereafter, the record medium which applied this invention and its manufacture approach, and a 
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manufacturing installation are explained to a detail, referring to a drawing. 

[0020] A recording layer 2 is formed on the sheet-like substrate 1 with a thickness of 0.3mm or less, and the basic configuration of the 
record medium of this invention becomes, as shown in drawing 1 . 

[0021] Concavo-convex patterns, such as a pit and a groove, are formed in the near field in which the recording layer 2 of the sheet- 
like substrate 1 is formed, and the concavo-convex pattern is formed also in the front face of a recording layer 2 as a result. 
[0022] In the case of an optical recording medium, the metallic reflection film, a magneto-optic-recording layer, a phase change 
recording layer, organic-coloring-matter layers, etc. are such combination, and, in the case of a magnetic-recording medium, a 
recording layer 2 is a magnetic alloy thin film etc. 

[0023] A protective coat 3 may be formed if needed, for example, in the case of an optical recording medium, the ultraviolet-rays 
hardening resin film etc. covers a recording layer 2 as a protective coat 3, and is formed in the front face of the above-mentioned 
recording layer 2. In the case of a magnetic-recording medium, a lubricant layer, the carbon film, etc. are formed as a protective coat 3. 

[0024] So to speak, the record medium of an above-mentioned configuration can be dealt with as a flexible optical disk and flexible 
discrete disk by piercing disc-like and forming. 

[0025] A recording layer 2 side or a substrate 1 side can perform record and playback, for example, when it is an optical recording 
medium, a laser beam is irradiated from the sheet-like substrate 1 side, and since the thickness of a substrate 1 is very as thin as 0.3mm 
or less also as record and a configuration which is reproduced, it can fully respond to high NA-ization etc. 

[0026] In addition, when irradiating a laser beam from the sheet-like substrate 1 side, performing record and playback and it considers 
aiming at the high density record more than the former, it is desired for the sheet-like substrate 1 used as a light transmission layer to 
have the high permeability of light in the laser wavelength region used for record or playback. 

[0027] It is desirable to use a polycarbonate sheet for the sheet-like substrate 1 from such a viewpoint in the optical recording medium 
of the structure shown in above-mentioned drawing 1 . 

[0028] A polycarbonate sheet is raising purity by the device on a process etc., and shows good light transmission nature in a large 
wavelength region. 

[0029] Drawing 2 shows the wavelength dependency of the permeability of a polycarbonate sheet with a thickness of 1 00 
micrometers, and shows 80% or more of light transmittance in the wavelength of 300nm or more. 

[0030] On the wavelength of 400nm or more, although light transmittance has reaching the ceiling, this is based on the surface echo in 
the interface of air, a polycarbonate sheet and a polycarbonate sheet, and air, about 4%, is total and serves as about 8% of loss, 
respectively. 

[003 1] If at this rate is deducted and light transmittance of the ingredient itself is made into 100% near the wavelength of 700nm, since 
readings are 82%, on the wavelength of 300nm, it will become 82 / 92= 89.1%. This numeric value is a value with a thickness of 100 
micrometers, and thickness becomes that square root (94.4%) in 50 micrometers of one half. 

[0032] Therefore, the light transmittance of the maximum mD of 300micro of the thickness of the sheet-like substrate 1 becomes 
94.4% of 6th power, i.e., 70.8%. Since light transmittance becomes a gone part when using it as an optical disk, light transmittance 
will be total and will be obtained 50.1%. This numeric value is a value which can be equal to practical use enough. 
[0033] Although the sheet-like substrate 1 in which the above-mentioned recording layer 2 was formed may be used as a record 
medium as it is, it is stuck with the substrate which has rigidity and is good also as a record medium. 

[0034] Drawing 3 pastes up the sheet-like substrate 1 in which the recording layer 2 was formed on the support substrate 4 which 
consists of aluminum, glass, etc., and shows the record medium made into lamination structure. 

[0035] In this example, the recording layer 2 has attended the front face and record and playback are performed from a recording layer 
2 side. In following, for example, considering as a magnetic-recording medium, a carbon protective coat is formed in the front face of 
a recording layer 2, or it forms lubricant layers, such as silicone oil. 

[0036] In the case of an optical recording medium, it lets lamination and the sheet-like substrate 1 pass, and a laser beam is irradiated 
and it can also consider as a configuration which is recorded and reproduced so that a recording layer 2 may counter reverse with the 
support substrate 4. 

[0037] Or it is also possible to consider as multilayer structure as shown in drawing 4 . This multilayer optical disk comes optically to 
stick the sheet-like substrate 1 which formed the optical recording layer 1 2 on the support substrate 1 1 with which the concavo-convex 
pattern was formed of injection molding or 2P law, and formed the recording layer (optical recording layer) 2 on this through the 
transparent adhesives layer 13. 

[0038] As for the adhesives layer 13 which is an interlayer, for example, ultraviolet curing mold adhesives etc. are used, and the 
thickness is about 20-70 micrometers. In addition, it is possible to also make the semi-hardening transparence plastic film of the 
thickness in which it does not interfere optically etc. intervene as the middle class. 

[0039] Moreover, in respect of transparence, a pressure-sensitive binder sheet is also optically suitable. A pressure-sensitive pressure 
sensitive adhesive sheet consists for example, of an acrylic binder, is a double-sided pressure sensitive adhesive sheet excellent in 
transparency and the homogeneity of thickness, for example, has trade name DA-8320 by NITTO DENKO CORP., and DA-8310 
grade. 

[0040] As a result of measuring about this pressure-sensitive pressure sensitive adhesive sheet by NITTO DENKO CORP., for 

example, the light transmittance of trade name DA-83 10, using a spectrophotometer (Jasco V750), it turned out that the wavelength 

region to 300nm shows 90% or more of light transmittance, and it has about the same good transparency as a glass plate. 

[0041] Moreover, it faces reading information and the thing small as much as possible of the birefringence of the adhesives layer 13 

which is an interlayer is desirable. Even if it is going to focus a reading laser beam, astigmatism is increased and it becomes 

impossible to be able to finish extracting, if a birefringence is large. As a result of measuring the birefringence of the above-mentioned 

pressure-sensitive pressure sensitive adhesive sheet, it was measurement error within the limits (almost zero). 

[0042] Therefore, it can be said that the above-mentioned pressure-sensitive pressure sensitive adhesive sheet is satisfactory as an 

adhesives layer 13 from the field of an optical property. 

[0043] As the above-mentioned support substrate 1 1, 1.2mm in thickness, a 0.6mm polycarbonate substrate, etc. are used, for example. 
Moreover, on the recording layer 2, the protective coat 3 which consists of ultraviolet-rays resin is formed. 

[0044] When the above thickness considers shaping of the sheet-like substrate which has a concavo-convex pattern thinly, even if 
shaping is difficult for the conventional injection molding, compression molding, etc. and it is able to fabricate them by the approach 
of carrying out melting shaping of the resin pellet, they cannot satisfy to it many properties required of optical disks, such as imprint 
nature, a birefringence, and a tilt. 

[0045] Although an approach (2P law), roll compression forming (the sheet embossing method), etc. by photopolymerization are 
examined in addition to this, the actual condition is hardly used from problems, such as productivity, a manufacturing cost, 
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dependability, and quality. 

[0046] For example, as a sheet embossing method, although roll -like La Stampa is used for JP,5-16230,A or JP,6-68527,A or the sheet 
forming method which fixes La Stampa to a roll and compresses melting resin is indicated, pattern formation of the detailed 
irregularity is carried out to a mirror plane roll by etching or electrocasting, or a complicated process and machine precision - La 
Stampa must be fixed that there is no irregularity in a roll - are needed for them. 

[0047] in addition, the birefringence nonuniformity according to the resin orientation at the time of rolling at the sheet forming by 
compression of melting resin, the differential shrinkage of the resin by the difference in the conveyance tension (flow direction of 
resin) of a rolling direction, etc. - deformation of roundness gap, a pit, and a groove - happening — easy - a tracking error, the 
turbulence of a RF signal, etc. - a lifting -- being easy . 

[0048] Moreover, even if it uses a mirror plane roll, ****** (die line) of T-die needs to remain as thickness nonuniformity, the 
aberration by the difference in a refractive index needs to pose a big problem, for this reason the sheet which carried out roll 
compression embossing extrusion from T-die needs to manage roll temperature, rotational speed, revolution nonuniformity, etc. 
severely. 

[0049] Then, a desired replica is created with sufficient productivity by carrying out heating sticking by pressure and carrying out 
direct embossing of the sheet which is satisfied with this invention of an optical property, for example to La Stampa by which 
PUR1PITTO and a groove were minced with a sticking-by-pressure roll. 
[0050] Hereafter, the manufacture process by this invention is explained. 

[005 1 ] First, the sheet used as a substrate is prepared. This may use a commercial transparence sheet and may use the formed 
transparence sheet which carried out continuation extrusion with the extruder. 

[0052] As for the thickness of a sheet, it is desirable to consider as within the limits of 70-300 micrometers. Although the construction 
material of a sheet is not asked, a polycarbonate, polyester, amorphous polyolefine, etc. are suitable, for example. In addition, in the 
case of a magnetic disk, I hope that it is not necessarily optically transparent. 

[0053] Next, a sheet is set between the flat heating stage which fixed La Stampa, and a sticking-by-pressure roll (metal or thing which 
carried out the rubber lining.), heating sticking by pressure is carried out, and the concavo-convex pattern of La Stampa is imprinted. 
[0054] At this time, the temperature of a heating stage (namely, La Stampa) is set as temperature higher 5-60 degrees C than the glass 
transition point of a sheet, and desirable temperature high 10-40 degrees C. 

[0055] On the other hand, a sticking-by-pressure roll is set as temperature lower 5-80 degrees C than the glass transition point of a 
sheet, and desirable temperature low 5-40 degrees C. 

[0056] Subsequently, the sheet with which the concavo-convex pattern was imprinted by heating sticking by pressure is cooled below 
to a glass transition point, and a sheet is torn off from La Stampa. Blasting and the cooling roller of air may be used for cooling of a 
sheet. 

[0057] Then, after forming record film and forming a protective coat if needed, it clips circularly and considers as an optical disk and a 
magnetic disk. 

[0058] In the case of for example, the optical disk only for playbacks, the above-mentioned record film forms the reflective film which 
consists of aluminum etc. Also in the case of a magneto-optic disk, a phase change disk, a postscript mold disk, etc., predetermined 
record film is formed by technique, such as vacuum evaporationo and a spatter. 

[0059] After applying a protective coat with a roll coat or a spin coat in the case of for example, the ultraviolet-rays hardening resin 
film, it irradiates and hardens ultraviolet rays. 

[0060] Moreover, what is necessary is just to use a press or a laser cutter, in order to trim a sheet in desired size and a configuration. 
[0061] Drawing 5 shows an example of the manufacturing installation which performs the process of these single strings continuously. 

[0062] In this manufacturing installation, a sheet 21 is continuously supplied from a delivery roll 22, and is rolled round by the rolling- 
up roll 23. 

[0063] And the sequential array of the embossing imprint section, the recording layer membrane formation section, the protective coat 
formation section, and the punching section is carried out at the supply path of a sheet 21. 

[0064] The embossing imprint section is a part which imprints embossing (concavo-convex pattern) of PURIPITTO which consisted 
of a sticking-by-pressure roll 24 and La Stampa 25, put the sheet 21 by these, and was formed in La Stampa 25, a groove, etc. on a 
sheet 21. 

[0065] Although the above-mentioned sheet 21 is considered as a configuration it runs in the condition of predetermined having held 
in the sticking-by-pressure roll 24, and having been twisted around it on the square with the guide roll 26 here, in order to prevent 
sagging by thermal expansion, for example, it is good also as a configuration which carries out preheating, applying tension with a 
preheating roll. 

[0066] The roll with which silicone rubber was lined and ground by predetermined thickness (for example, about 6mm) is used for the 
sticking-by-pressure roll 24, and it considers as temperature lower 5-80 degrees C than the glass transition point of a sheet 21, and 
desirable temperature low 5-40 degrees C by circulating through the warm water heated to the interior. Therefore, when a 
polycarbonate sheet (145 degrees C of glass transition points) is used for a sheet 21, 65-140 degrees C of temperature of the sticking- 
by-pressure roll 24 are preferably made into 105-140 degrees C. 

[0067] On the other hand, above-mentioned La Stampa 25 is laid for example, on the heating stage 27 incorporating an 
electromagnetic-induction heating coil etc., and La Stampa 25 is also heated by heating this heating stage .27. At this time, whenever 
[ stoving temperature / of the heating stage 27 (namely, La Stampa 25) ] is made into temperature higher 5-60 degrees C than the glass 
transition point of a sheet, and desirable temperature high 10-40 degrees C. In addition, as a heating means of the heating stage 27, 
heating by others, a heater, and an oil temperature etc. is employable. [ heating coil / said / electromagnetic-induction ] 
[0068] This heating stage 27 appears on the migration stage 28, between the sticking-by-pressure rolls 24, in an insert lump, above- 
mentioned La Stampa 25 is interlocked with [ sheet / 21 / above-mentioned ] delivery of the above-mentioned sheet 21 until it moves 
to the below-mentioned refrigeration unit and the location which counters, after beginning, and it is made movable. 
[0069] A refrigeration unit 29 cools a sheet 21 by the cooling pad or Ayr blasting, and a sheet 21 exfoliates from La Stampa 25 in this 
location. What was equipped with the sudden cooling mold release equipment (for example, marl company make, a trade name cold 
pistol) by the low-temperature Ayr generator using adiabatic expansion as this refrigeration unit 29 is usable. 

[0070] Although the above is the configuration of the embossing imprint section, behind the sheet feed direction of this refrigeration 
unit 29, the sequential array of the recording layer membrane formation section, the protective coat formation section, and the 
punching section is carried out, and a series of processes from formation of the concavo-convex pattern to a sheet 21 to membrane 
formation of a recording layer or a protective coat and disk-izing are performed with in-line [ so-called ]. 

[0071] Here, the coater 31 equipped with ultraviolet-rays hardening resin supply nozzle 31a, spreading roll 31b, UV irradiation lamp 
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31c, etc. is used for the protective coat formation section, the punching press 32 is used for the punching section for the continuation 
sputtering system 30, respectively, and spreading formation of membrane formation by the spatter of a recording layer or a protective 
coat and punching to a disk configuration are performed in the above-mentioned recording layer membrane formation section. 
[0072] In addition, although considered as a configuration which makes the heating stage 27 movable and carries out a sequential 
embossing imprint by La Stampa 25 of one sheet with above equipment, as shown, for example in drawing 6 , it is also possible to 
make the heating stage 27 into a fixed condition, to circulate La Stampa 25 of two or more sheets, and to aim at an effectiveness rise. 
[0073] Crevice 27b which holds the La Stampa mounting unit 33 in the heating stage 27 which built in heating means 27a is prepared, 
as shown in drawing 7 , where La Stampa 25 is held to this La Stampa mounting unit 33, sequential migration is specifically carried 
out, and cooling with a refrigeration unit 29 and the sheet 21 from La Stampa 25 are exfoliated from sticking by pressure of a sheet 21. 
At this time, the La Stampa mounting unit 33 makes about 0.3-0.5mm and height lower than La Stampa 25. 

[0074] Moreover, delivery of a sheet 21 can be made smooth by beveling the front of the feed direction of the sheet 21 of the heating 
stage 27, or back, and attaching some tapers 27c and 27d. 

[0075] Or as shown in drawing 8 , it can also consider as the system using a belt. Namely, it builds over the mirror plane belts 34, such 
as a stainless steel belt, for example between the roll 35 of a couple, and 36, and is made to run at the same rate as a sheet 21 . And the 
fixed array of two or more La Stampa 25 is carried out on this mirror plane belt 34. Thereby, it is repeatedly sent in one after another 
from the La Stampa 25 heating stage 27 to refrigeration unit 29 location. 

[0076] If conveyance guide hole 21a, disk punching guide hole 21b, etc. are beforehand formed in the sheet 21 by the technique of a 
press etc. at this time as shown in drawing 9 , positioning to La Stampa 25 and positioning to punching press 32 grade will become a 
positive thing, and will become possible [ establishing the process that precision is high ]. 

[0077] As mentioned above, although the manufacture approach and manufacturing installation which are consistent and perform even 
punching to membrane formation of a recording layer, formation of a protective coat, and a disk from an embossing imprint were 
explained, an embossing imprint process can also be performed, for example, after forming a recording layer beforehand on a sheet. In 
this case, what is necessary is just to arrange the continuation sputtering system 30 for forming a recording layer before the embossing 
imprint section, as shown in drawing 10 . 

[0078] According to the above-mentioned manufacture approach and the manufacturing installation, like [ in direct embossing by 
extruder - T-die ], the optical strain by the flow nonuniformity called the polymer adhering to the precision of T-die or T-die or the die 
line by ** do not occur, and some die lines disappear with the heat and pressure at the time of embossing, and a desired disk is 
obtained with the sufficient yield, for example. 

[0079] Moreover, in injection molding, a disk with a thickness of 0.3mm or less which cannot be attained can be manufactured in the 
condition with little curvature deformation by the birefringence lOnm or less, and the so-called floppy type of optical disk and the high 
density optical disk corresponding to high NA of surface read-out can be manufactured. 

[0080] Furthermore, whenever [ sheet stoving temperature ] can be set up highly and the productivity which cannot be attained can be 

secured with general injection molding by making the feed rate of a sheet quick. 

[0081] 

[Example] Hereafter, a concrete experimental result is explained. 

[0082] The concavo-convex pattern (a pit and groove) was imprinted to the polycarbonate sheet using the equipment shown in 
example 1 drawing 5 . 

[0083] The used polycarbonate sheet is four kinds, 70 micrometers in thickness, 100 micrometers, 125 micrometers, and 200 
micrometers, the glass transition point is 145 degrees C, and a birefringence is 20nm or less. 

[0084] Heating stage temperature (La Stampa temperature), and roll pressure and the feed rate of a sheet were changed, and the quality 
of imprint nature was investigated. A result is shown in a table 1 . 



[0085] 
A table 11 
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500 
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600 
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20 


600 
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1200 




185 


20 


600 




195 


20 


1200 





[0086] Good imprint nature was able to be obtained by making temperature of a heating stage into proper temperature so that clearly 
also from a table 1 . 

[0087] The amorphous polyolefine sheet (the Nippon Zeon Co., Ltd. make, trade name ZEONEKKUSUSHITO) was used instead of 
the example 2 polycarbonate sheet, and the concavo-convex pattern was imprinted like the example 1. The thickness of the used 
amorphous polyolefine sheet is [ 140 degrees C and the birefringence of 125 micrometers and a glass transition point ] lOnm or less. A 
result is shown in a table 2. 
[0088] 
[A table 2] 
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[0089] The amorphous polyolefine sheet (the Japan Synthetic Rubber Co., Ltd. make, trade name ATON sheet) was used instead of 
the example 3 polycarbonate sheet, and the concavo-convex pattern was imprinted like the example 1 . The thickness of the used 
amorphous polyolefine sheet is [ 170 degrees C and the birefringence of 100 micrometers and a glass transition point ] lOnm or less. A 
result is shown in a table 3. 



[0090] 
A table 31 
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[0091] The polyethylene terephthalate sheet (70 micrometers in thickness, 125 degrees C of glass transition points, 30nm or less of 
birefringences) was used instead of the example 4 polycarbonate sheet, and the concavo-convex pattern was imprinted like the 
example 1 . A result is shown in a table 4. 



[0092] 
A table 41 
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[0093] In the case of the polyethylene terephthalate sheet, it was difficult to acquire a good imprint condition by the surface dry area 
by cracked gas etc. 

[0094] In the example of five examples, the concavo-convex pattern was imprinted to the sheet which formed the recording layer 
beforehand, and production of an optical disk was tried. 

[0095] The used sheet is the same amorphous polyolefine sheet as the previous example 2, and formed chalcogenide type record film 

with a thickness of 20nm by the spatter. The presentation of chalcogenide type record film is germanium: Sb:Te=2:2: 5. 

[0096] The concavo-convex pattern was imprinted to the amorphous polyolefine sheet which formed said chalcogenide type record 

film using the equipment shown in drawing 10 . A result is shown in a table 5. 

[0097] 

[A table 5] 
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[0098] Also when record film was beforehand formed so that clearly also from a table 5, good imprint nature was obtained. 

[0099] The sheet which formed the magnetic alloy in advance was fabricated in the example of six examples. 

[0100] The used sheet was the same amorphous polyolefine sheet as a previous example 2 and a previous example 5, formed 

following each class by vacuum evaporation© or the spatter, and made it the magnetic alloy layer (recording layer). 

[0101] 

Substrate chromium film (Cr) : 80nm magnetic layer cobalt (Co):80nm platinum (Pt) : The concavo-convex pattern was imprinted like 
the example 5 to the sheet in which 20nm of this magnetic alloy layer was formed. A result is shown in a table 6. 
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;oio2] 

A table 61 
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[0103] Good imprint nature was obtained also in the sheet in which the magnetic alloy layer was formed. 
[01 04] Then, production of a hard disk was tried using this sheet. 

[0105] That is, the spin coat of the ultraviolet-rays hardening resin was first carried out to the disc-like aluminum plate with a 
thickness of 0.3mm generally used as a substrate of a hard disk. In addition, mirror polishing of this aluminum plate is carried out, and 
it is processed into the configuration of a request of the diameter of inside and outside. 

[0106] Next, after forming the above-mentioned magnetic alloy layer, the embossed sheet which performed the concavo-convex 
imprint was trimmed in the same magnitude as an aluminum substrate, and it put on the aluminum substrate which turned the concavo- 
convex imprint side (magnetic alloy stratification side) up, and applied ultraviolet-rays hardening resin. 

[0107] After carrying out the high-speed revolution (3000 - 4000rpm) in this condition and shaking off excessive ultraviolet-rays 
hardening resin, ultraviolet rays were irradiated during the revolution and the sheet was pasted up on the aluminum substrate. 
[0108] The sheet was pasted up also like the field of the opposite hand of an aluminum substrate, and the disk with which the signal 
side was formed in both sides was obtained. 

[0109] The following protective coat was formed in the last, lubricant was applied further, and the hard disk was completed. 
[0110] 

Carbon protective coat : 12nm lubricant (silicone oil) : The example of seven 2nm examples is an example applied to the organic- 
coloring-matter system optical disk. 

[0111] First, the following organic-coloring-matter recording layer was formed in the polycarbonate sheet with a thickness of 125 

micrometers by the spin coat or vacuum evaporationo as record film. 

[0112] 

Cyanine system organic coloring matter (it is a spin coat about a solvent diluent): 100-200nm Phthalocyanine system organic coloring 
matter (vacuum evaporationo) : the concavo-convex pattern was imprinted like the example 5 to l00-200nm, next the sheet in which 
this organic-coloring-matter recording layer was formed. A result is shown in a table 7. 
[0113] 





a— JHEkg/cm 


££i££Einn/fl>in 




150 


15 


500 




20 


800 




175 


15 


600 




20 


600 




25 


1000 




200 


20 


600 





[0114] Although in general good imprint nature was obtained, when whenever [ stoving temperature ] was high, the surface 
irregularity by internal gas was observed. Since the decomposition temperature of organic coloring matter is as high as 260-270 
degrees C, it is thought that the gas from the interior is based on the low molecular weight compound or hygroscopic water in a sheet. 
[0115] 

[Effect of the Invention] According to this invention, it can respond to densification easily and it is possible to offer the simple record 
medium of handling like the so-called floppy disk so that clearly also from the above explanation. 

[0116] Moreover, according to the manufacture approach of this invention, and the manufacturing installation, it is possible to 
manufacture the record medium which can form a concavo-convex pattern efficiently by good imprint nature to a sheet, therefore has a 
property corresponding to densification with sufficient productivity. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] It is the outline sectional view showing an example of the record medium which applied this invention. 

[Drawing 2] the spectrum of a polycarbonate sheet - it is property drawing showing an optical property. 

[Drawing 31 It is the outline sectional view showing other examples of the record medium which applied this invention. 

[Drawing 4] It is the outline sectional view showing the example of further others of the record medium which applied this invention. 

[Drawing 5] It is the mimetic diagram showing an example of the manufacturing installation which is consistent and performs the 

process from a concavo-convex imprint to punching. 

[Drawing 6] It is the mimetic diagram showing an example of the manufacturing installation which is made to carry out sequential 
migration of two or more La Stampa with a La Stampa mounting unit, and performs a concavo-convex imprint. 
[Drawing 7] It is the outline sectional view showing an example of a heating stage used in the state of immobilization. 
[Drawing 8] It is the mimetic diagram showing an example of the manufacturing installation which is made to carry out sequential 
migration of two or more La Stampa with a belt, and performs a concavo-convex imprint. 

[Drawing 9] It is the important section outline top view showing the formation condition of the tooling holes to a sheet. 
[Drawing 10] It is the mimetic diagram showing an example of the manufacturing installation which performs a concavo-convex 
imprint after formation of a recording layer. 
[Description of Notations] 

1 Sheet-like Substrate, 2 Recording Layer, 3 Support Substrate, 24 Sticking-by-Pressure Roll, 25 La Stampa, 27 Heating Stage, 29 
Refrigeration Unit 
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[Drawing 2] 
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2 6lC±cTff*n-^2 4|cBff^©te#^'C###(t 

[0 0 6 6] iE#o-/U2 4|Cf4, 0ijx.f^>i; a-^a* 
A38«3rJ£©*£ («*.»* 6 mmSS) 

i t> t5~8 btus^sg?, if*L<»±5~4 ot®^ 

figirl-S, Sot, ->-h2 1 dtfy hv- 
-h (#?;**£fc£l 4 5TC) £fflv^c*§3iwf4, JE* 
d-/V2 4©SII4, 6 5~1 4 Ot, »4 b< 111 0 
5-140^^^5. 

[0 0 6 7] ±ie^^>-/<2 5J4, 09x«m?KP 

{-tt£t>h*9>'<2 5) ©JPSft«L«tt, v—btDTyy 
xte^ifJ t>5~6 O'CSiWag, »4L<I110~ 
4 O'CffiVjagti-S. 4*5, W&*T— i?2 7©iPfia 

[0 0 6 8] r(OTJP^7 1 -v ; 2 7li, ^tft^X— -^2 
8±t«o-C*J9. ±B^^^2 5^±|S^-h 2 1 

- h 2 1 0>i£9 irJg»LT^S|-6rtet ^tUTV^. 
[0 0 6 9] i/ h 2 9 14, Jftjp^y K*fc»4^ 

T-«k$-ttrt&lz£9l'-h2 l&#}m-fZ>h<DX\ Z 
©<iiT->- h 2 1 f4*?>v<2 5^e>SiJfi$tt5o - 
n'/^n=L~-y h 2 9 t LTI4, SHRKSSrKI^ Lfc{£?S 

[0 0 7 0] ^±#^V3K*fc¥8&ro«fifcT-fo-5/&s, r 
OJft33.= s, h 2 9 hill i? *f6] com* I- 14, Eft 

*J>3, ->-h2 l^<DW&'<9->'<DMl$.frb. BBS 

[oo7i] ±eia»**fflS»»-»4«lx.tfji<* 

^•^SI3 0#, ftaK^»i^(40i|^tf^flUSS! 
fk«JJitt^yX/U3 la, ltD-^3 1b, 
It7>'7'3 1 c^*ffix.fd^*^fi3 1*5, ff*>a#gi5 
KHt0iJ;tlfJT*>»§7V;*3 2 ^*ti*'ixfflv^4x, IE 



[0 0 7 2] JbEW^aT'li, 7 

^-TZ <fc 9 tm&b LfztK WZ.t£® 6 1^1" £ p l~, 

[0 0 7 3] A&ftfUi, 13 7 IC^+J: 5 dftMIS: 2 
7 a SrrtiSLfciDSft^x— -^2 7 9 l/'<Mti=L~ v 
V 3 3£l&^1-5d]g|$2 7 b£RH\ ^?y/^2 5Sr; 
tO^^^^M^--^ h 3 3(^^Ufc^ST-llft^il) 

v— h 2 1 OES^f,M3.=-> h 2 9 -C«>?& 
41), **W<2 5frt>C>->— h 2 1 rofflgf 5 - 

tO. 3~0. 5mmgg, iii £ -t~5o 
[0 0 7 4] Mft^T— 2 7<D->— H21 <£>i£ 

27c, 2 7 dSr#lt5r ttwiD, h 2 1 05i£<9 

[0 0 7 5] fc-MMi, HSlc^-f ±5^ ^/H-Srffl 

/U3 5, 3 6 HK»tt*U h 2 1 t R CjSSn?* 
trt-Si 5lC-f5„ ^LT, ;©il^h 3 4±K8 
&W**W*2 5£@£IE?iJ-f 5„ ^frlcj;?), 
/^2 53UP^x-^2 7±*»t)Jftai3-=y h 2 9ftB£ 

[0 0 7 6] rotf, EI 9 K^l" h 2 l 

K?L2 1 a -t **fT*>»# JtH' K7L2 1 

^V/n°2 5ld*#i-SffiBft«> J ? , fr*)t!i*^'^3 

[0 0 7 7] i^JlC^te^^&IEflkJlWfifcBI, # 

»Ko«fiic, 7^**~©fr*>Si#*-C*-*L-CfT5* 



(6) #M¥ 1 1-1 8 5 2 9 1 

10 

5 r 3. rwlf-g-lcii, mi 0t^1"J:5l-. 

[0 0 7 8] ±afc©»it#8:. SMBKifttf, 

10 ^fe-f-sr. £lift<, *fc#'>©^ 7^^f43i^# 

[0079] *fc, ttaritjK-ei±**u»Jic^ff$o. 

[0 0 8 0] £t>K, '>-hJn«iaftSrK<R3tU 

20 na^*pT«fc££tt«:*«1-5r 3. 
[0 0 8 1] 

[Sttfl] «T, AttlftftjifWkS^o^TlfcWI-5. 
[0 0 8 2] Hfeffll 1 

[0 0 8 3] JBV*fc#!J*— #*-hi'-M4, J¥£7 
0)im, 100pm, 125pm, 200^mffl4fl 
T'ifctK tO^^^ltl 4 5t, aJSSrl±2 0n 
30 mtlT'C'fcSo 

[0 0 8 4] *Dl»i^7 1 -v : SJS ^ n 

[0 0 8 5] 





o — ^flE kg/or 






145 


15 


500 




20 


600 




25 


| 1200 




165 


15 


600 




20 


BOO 




25 


1200 




185 


20 


600 




195 


20 


1200 





[0 0 8 6] *i ^f>t)^e)A»4i JD^x— ^ 

[0 0 8 7] jgftff'l 2 
y h h <D\Xt> <0 [CT^^y 7 X# D * 50 



uy^-^-y-h (B*-^^>?±S, m&£-V**y?x 

©f^lil2 5(/m, ^xeifiliMOt, *1E#T 
lilOnmHTTfeS. ^m^^2l^*i- 0 



[0 0 8 8] 



11 



(7) 



* * im 2] 



femW-l 1 - 1 8 5 2 9 1 
12 





□ -^£Ekg/cm 






140 


15 


500 




20 


600 




155 


15 


600 




20 


600 




25 


1200 I 




170 


20 


600 




190 


20 


1200 





[0 0 8 91 1 



lojKsstti o o /im, #yxm&&i*i 7 o*c, mmtfn* 

[0 0 9 0] 
[S3] 





a— ;i^JEkg/aii 


&;&&nin/rain 




170 


15 


500 




20 


600 




190 


15 


600 




20 


600 




25 


1200 




200 


20 


1200 




210 


20 


1200 





[00 9 1)1 



^ h->- h (ff$ 7 0 Aim, 2 5 

t\ SSSf 3 0 nm 



[0 0 9 2] 
[*4] 



) fc«V\ HJ£0iJl £f5]«IC 


Ofl* 










135 


20 


600 




150 


15 


600 




160 


20 


600 




185 


20 


600 





[0 0 9 3] ^|)ifl/yrl'7?l/-hv'-Fffli 
[0 0 9 4] HiSW5 

[0 0 9 5] JBV^fcv'— 5feroHiS#iJ2 t^«C7 40 



■bjj^ziff-rj K^IS&K«»J*f±> G e : S b : T e = 
2:2: 5ffc5„ 

[0 0 9 6] 01 OK^-f-$!tt£fflV\ guK^/Ua^^- 

-< h-%m&m&!$.mLt£T*/i>7 r xxy 4>-> 

"To 

[0 0 9 7] 
[*5] 





a— JH£ kg/an 






160 


15 


500 




20 


600 




185 


15 


600 




20 


600 




25 


1000 




200 


20 


600 





(8) 



13 

[0 0 9 8] 3t5 2&»P>fc9ie>i&»fcJ:$fc. f-#E^J3I£ 
10 0 9 9] 3m,M6 

[oioo] ufc h \t9tnniim 2 ^jotw 5 
(EMi) at. 



1-18 5 2 9 1 

14 



* [0101] 

TH&^nAlK (Cr) 
SW4B=/<A'h (Co) 

(p t) 



8 0 nm 
8 0 nm 
2 0 nm 

[0 10 2] 
[*6] 











170 


15 


600 




20 


600 




185 


15 


600 




20 


600 




25 


1000 





[0 10 3] JKtt^S^rff^Lfcv'- HC&^Tt, 

[0 10 4] ^ZX\ r HStJU^T^- Kx-f* 

[0 1 0 5] -Tftfr-fe, Kf>f^^»ISi: 20 

LTHKI-JB^ftT^SJ^O. 3mm©Rt!it7^ 

[0 10 6] ftlc. ±E«tt^»Sr^Ufc»lc|fflO 

[0 1 0 7] wCOttffiT'HiiSlHlte (3 0 0 0~4 0 0 0 30 
r pm) jfe#fc***ilfl:«Ilg£fi0 9Jofca, * [0 112] 

v'7-^*#fe» (»W5:^fy3-M : 100~200nm 
7^o->T = V^^fe* m%) :100~200nm 
w©^r«fi*iaflUlS:«*Lfc>'-ht»UT, ★ [0 113] 

mm®5 tpi«tmfl^^-voe¥Sr^ofc 0 1*7] 

S 7 (C^-f „ ★ 



[0 10 8] 7A'5 = £*£«©E»tt©ffifct>H*te 

[0 10 9] *fHCTfEro*SU*«rjefifcU 
»]££* LT^- -i * ? *^J* Lfc. 

[0 110] 
#-*>{fcfiJg : 1 2 nm 

PffiSJ 0>y=-V^yW) : 2nm 

[0 111] jfe-f, BZl 2 5)im©*y*-^-h 





□ -JMEkg/cm 






150 


15 


500 




20 


800 




175 


15 


600 




20 


600 




25 


1000 




200 


20 


600 | 





[0114] «teWffjM*wfcs*#e>nfc#. ipjRaft 

[0 115] 



[0116] it. mmmw^zK 

50 tf, ->- M::»LTDfliS'<*->£&#fcte^te-(?»* 



15 

[0 1 ] *%WZm% LfcE«K#o-«Sr*f ««H(?r 
[HI 2] jKy*-#*-h->-K05>3t3t^«H±**-r 
IB 3] *J8WtrafflUfcWW(t«:©»0«*:*-rtW 
[04] *«W4:jifflLfcE»ll*©Sf>^fil©W*:* 
[05] DfliSIE¥i&»&ff^a#*T©Ig«:-JIL-C*T 
[06] ^^w<ffi#3L=y h^j; 81fto^#^t* 



(9) #W¥ 1 1-1 8 5 2 9 1 

16 

[07] BStt«-efflt^6»n*a»^y-^o-«*r* 

t*K*HEH-e*>5. 
[0 8] hfc J: £*T 
DDfli*t9«rfT3«ffiR«0--«*:*i1IKH-e*)«. 
[0 9 ] h^©ttlt»*?LO»l*Wi«:*i-W»«l 
BS¥ffi0T'fo5„ 

[0io] cM0&Aft£iaae?*iT9m»ii0 
io -M&*t«a;@T-fc5„ 

1 Sz-hRSC, 2 SflUf. 3 i«F&K. 2 4 
Ejfn-/K 2 5 2 7 iPS^x- v\ 2 

9 ftjpa.^ y I- 



11] 



[02] 



100 





zoo 



300 400 500 600 
2 S C nm) 



100 800 



[04] [07] 





(51) Int. CI. 6 K9JE-§- 
G 1 1 B 11/10 5 11 

5 4 1 



F I 

G 1 1 B 11/10 5 1 1 A 

5 4 1 D 
5 4 1 A 



mM«p p piHE4bp n pJI|6TS 7 #35-^ 



